
Practice Problems . 
Mole; ·(Vocabulary: mole, molar mass, representative particles, Avogadro's number) 

1) Determine the molar mass of the following compounds : ~ + l \ r (0 '1 i:" 

a) H~l ':' 3'°.;,/~f c) H2P04 °11~/Mf 
b) Mg3(PQ4)2 ~tJ'1/~ d) Ca(C2H302)2 /~-f/S/,.,.J 

3(;)Q) ~ ~ t) t ~(I') '1° r 'flt).) '"-<Dll) ~ ~(/b) ~ 
2) Determine the number of moles in each of the following: 

a) 632gCa(C2H,02)2 ~~Ml :: 4,t) M.fJ/f!. Cc,_(C.~flfJ>).;,. 
b) 294g H,ro, ~'f.d' /erf ~rrvil ~ 3, rn.ot w3 ~ 

c) 990g HCI 'i Cj()9 71, 9/Mii/ -::: d.1. 5 Mb I 1-1 c I 
3) Determine the number of grams in the following: 

a) 1.4 mol HBr 

b) 0.26 mol Fe 

c) 2.74 mol C02 

4) Determine the number ofrepresentative part· es in the following: tf 3 
al 4 mole of ercury '/. (,, , () )-/ ( ri~ '} tf ~llS :I. it,, 6 ;2 X I : 

'1J1 x ~ .. o-, t I 0-:; 3 
c) 27.4 C02 as) tg" ".'.) J_A_ . G, o-; t. I 0;1 -

~·~ . -
Chemical Quantities (Vocabulary: percent comp?stt?o~ empirical formula, molecular formula) 

1) Determine the percent of calcium in calcium phosphate, Ca3(PQ4)2 

~ ( 40~ 1;x, (\ .. ;;. (s' f>;a. .. /;Jo~~ x 100 610 = 3~. ~ %~ 
i U6 1d% 3Jos/~r ~10-s/~1 . 

2) Determine the mass percent of nitrogen in calcium nitrate, Ca(N03)2 

C.a = 405 ~~ x. 
tJ: d-i5 /{{At? 
0: ~ ''4~/KV>/ 
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1/,6 • • 
1
1
'1 'of a compound that contains 52.2% C, 13 .00% H, and 34.80% 

1-1 = / 3, o _ : J 3, o 
J. () 

4) Calculate the empirical formula of a compound containing 13.28 g K, 17. 71 g Cr, and 19.01 

/<g ; · t 3 .;:;.<jq _ -:: Cr = J.!:J!..5- = 0 _I 9. 01 q = 
3 Cf. Io;, Sd- q -- c?~ 

5) Calculate the molecular formula of a compound whate molar mass s 60.0 g/mol d 

empirical fo1f"tla is CH4N. t ~ _ 3 O .9 AAf 1 (o 0 JLArllt"'~ 
e-W\.~ "T6"~lP.. tu+ -= , ') 4 r ~ .. ;;_: og 

~ CcH~>J) = c;l J.ltJJ~ .s 
6) Calculate the molecular formula for a compound that is 49.3% C, 6.9% Hand 43.8% 0 with 

a molar mass of 146 g/mol. 0 = 4 3. <( 5 .£ 

/./-= ~,q' -: ~.q 
Chemical Reactions (Vocabulary: physical prope;, cht~ical property, physical change, 
chemical change, 5 reaction types) 

2) Balance the following reactions and identify the reaction type: 

p ~ a) ~Al(N03)3 + ..3_H2S04 -7 _ Ab(S04)3 

/0 
rb 

+ 

-/6tj 
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0~~ j_Mg + ~AgN01 

3) Predict the products and balance the following chemical equations: 

a) (synthesis) Ag + fli.-='~j;;. 0 -
443 + o,_ --7 ~aO 

b) (decomposition) LizO ---+ 

c) (double replacement) (NH4)3P04 + BaCb ---+ 

{NH4) 3 'f>04 + T3 QC (I> 7 N µ"f C/ #- 8?3 (~ 
d) (double replacement) NaC2H302 + Hg(N0 3)2 ---+ 3 

e) (singlereplacement)~~ ::i:?0~ ~ H!j(N03)a-/ f\Ju'1J03 t ~(C*1 
3 /Ja. f- 41c1~ -=:::>JJ()c.tcf + Al 1 

f) (single replacement) Zn + Pb(N03)2 ---+ 

g) (single replacement( Bn + KI ---+ fJ () ~)( v'\ 

/d- ~ 5 
f 



6 ""'°" N r,. Olf K 4rJ JkO /.J. 

Stoichiometrv (Vocabulary: mole ratio, volume, mass, percent yield) 
I W\IJ/ IV~Jf-

~ 

1) Calculate the mass ofNaOH needed to react with 196g of H3PQ4 ~orer~ ce water 
and sodium phosphate according to the following unbalance~ tJ 

3# = 3 . 3~a~ + h~~°J 3d$:i d-1/0+f!J ~' · () ~~ 
1 'P : 5 1 .,,,... 111o;15Po1 x lw-etll~~ ~ QtJ/4 f.o1r/iL:.J-
4 O ~alculat~the masL CaCOi pro2! ~~!2e':a s o~~~&~e a!c':t!ig to ~ 

J the following unbalanced reaction: 

:l~4; x x ~5 
Na2C03 + Ca(OH)2 ~a(OH) + CaC03 

~4 5 AIG~ >< ~ ~\ NAa-C03 •)( I tWll &_(03 1' 1005 ~(~- ~ 

3) Calculate t~fc~ !~ ~~) 225 moles of Ag ~~~o th! :~£!03 
unbalance~ 

Cu +.(Ag(N03) ~JA.g + Cu(N03)2 

~.~s-~\ ~ x '~'Cu r 
a""'' 4'3 

--..,., _ _,_..... lculate the volume of oxygen gas needed to produce 6.5 Liters of C02 according to the 
following unbalanced reaction: 

" XL "·S'L 
If t'-1.lr C3H4 -4o2 ~3=02 +~20 LO 

· ' -1 ~ s-t. co, 1 ~1 C.o). 4 ~1 o,. ~~A tt.. -
r:rC ~ C -C.-' . x <J.~.4 L .x. 3 rwl co;x- P'•''tll o,_ -

5)r'"Calculate the volume of 02 that is needed to react with 112g Fe to make iron (III) oxide? 

(Write balanced equation first)4 ~~ .j. ~ o~ -Jl~; 03 . @ ST'.P? 

/ I Jis ~ ~ \ ~ \ ~~ ... ){ .3 YV'f)\ D:t- >< dd.4'LJ?,. -:::. 3 3 ·" L 
- %~ fu if tW>I h! 1 ~\ 0? · 0,. 

6) Calcium carbonate, CaC03, decomposes and produces 2.26g calcium oxide, CaO. If the 
theoretical yield is 2.68g, what is the percent yield? 

CaC03 t Cao + C02 a ·~5 CD<.CO-p t. I 00°/i -
~ .,cJ~ ~ G UL 4.lf% 

• 
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States of Matter (KM:T) and Behavior of Gases 

1) List the main statements of Kinetic Molecular Theory (KMT). 

CD ~ue'-'Y +h '~is Ma~ o .(' { it1Y po.....J ic.~s 
@ +-J-.E. +, l'\ V 'lXl rl it~ Gle.. if\ Cbtt c-l6t'\ .J ~.J. i'1Y1 

2) Describe how the folldwing vari1J'i(s affect the behavior of gases. Sketch graphs.of each 
relationship. 
a) Pressure and volume c) Pressure and temperature 

b) Pressure and moles d) Volume and temperature 

5) List the conversions for pressure. (You do'f\ t ~ave to memorize them, but you should be 

familiar with them) ~ ~\-t~ 

r~ 

7) Calculate the original volume of a gas at -10°C if the final volume of gas is 200 gallons at 
25°C and pressure is held constant. 

- ~(_() 
- ;; q '( 

8) Calculate the final pressure on a balloon if its volume changes from 250 ft3 at 770 mm Hg to 

!OOO ft' ~n9~ ti)(1e1 Q ~ M I~) :: ( 0()() f P) ( ,{) 
I ~I . 

JqQ ,~~ 
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? :::- \ ~~~ 
~ ~-=.?-r~ 

//~3k 
9 A rigid vessel f as at standard emperature and pressu TP) ·· heated to 900°C. 

Calcu ate the new pr :2. f 3 
~ o\,A ) (¥=*- f'b ~ A·~a: ~~"" (~ lo..\.M), -= (I)~~ I rt 3 

":>to~· 21-3 .,~ 11 '13 
lO)A 150 mL air sample has a P of230 torr at a temperature of23°C. If the Tis raised to 58°C 

and the volume expands to 360 mL, what will the new pressure be? 

eso ~t...).~~rfttxr)-= (°P>) (3{,o v 
~ '16 k , 33 I k /6t.~'hL 

11) A gas at 1 atm,and 0°C has an initial volume of 5 L. The pressure of the gas increases to 2 
atm as the temperq_ture is raised to 105°C. What is the new volume? 

_ (l d~w-J (S::l) -= ~~~ ') (t) ~. 4" L 
. ~-r~ ::'·. :~·, ,~ ;~r~r ~; -Ni·-:·.· 1 .. J,,. ~"'fl r·" , · · "{""" .. · · "' · • "'i.T 1 · ' r• 1 1 

i i.,,_~ • ' !'' >:. · ~ ...:.., c', . f'i. "" ,..., . ; } • · , . '.• t-1 ., ~ •f.J'it"l( ~ ":....J(l1"'~~.,.., .. 

\ ' ~~ 
Zo 

12) The volume of a gas-filled balloon is 300 mL at 30°C and 795 mm Hg. What would the 
volume be at STP? 

~Q)w-w. ~60-..t...\ 
---

13) IfI have 4 moles of gas at a pressure of 5.6 atm and a volume of 12000 ml, what is the 
temperature? 

(?lo) (1 ;}.rsoo""''-) : @.o )(1i">"/_-') 
1~\es 

14) If I have an unknown quantity of gas at a pressure of 912 torr, a volume of 31000 ml, and a 
temperature of 87°C, how many moles of gas do I have? 

~l~kry(!.l t..) = Y.. (.tJt~) ~oic:) 
qsl. + mol 

15) If I contain 3 moles of gas in a container with a volume of 60 liters and at a temperature of 
400K, what is the pressure inside the container? 

(t>) (~o) -= 0) @:_ or;..'')(_ '1-oo ~ 
It ftJ a ltt, 8 



I 

:Jt~ 

5t 
16) If I have 7. 7 moles of gas at a pressure of 68 mm Hg and at a tem~ature of 56°C, what is 

the volume of the container that the gas is in? 

If ( 08',.. .. ~) = (1.1-) ~·~)@~) 
-;;. 3~'f, 1 L 

Solutions (Vocabulary: solvent, solute, saturated, unsaturated, supersaturated, electrolyte, 
nonelectrolyte, spectator ions, colligative property) 

1) In which solution is the solubility of a gas higher - cold water or hot water? Why? 

tjoSes&~ ~ So44A..e ·~ CAd /J.,.o 
2) ~at t~tg~;,~~ get sugar to dissolve faster in water? 

$f\Y s(;V,~e ~ ~\~~+ n 
tYv~~ saw.~,~ +o ve~y~\N> ?o~ 

3) Wh~ a ~~te i:;:i~e1d\ to ~er~a(%t~zing post~ IT: r~ b:i~n~;a~ ' 

4) Calculate~ymo~t~~~~ut:~~~Iisdissolved~~7~~:~::t:on?ff ~ bp 
~3b l~-r; -== ~~\ M = ~ ~1 -
~' J11S"L. -

/Qtlf) 11. ("' l 
M=O. JI f\1 

5) Determine the mass of solute in 2000mL of a 0.25M solution of CuS04 ~ 

o.~= ~ ~5 Mo1 
() /,.. 

I o 
6) catcu1a; e: t(ffiA1 so,)1in?:D\~Mf.1S:t· 34~ 

1. s- ' o.;;.?, M 1)1~)3 
7) Calculate the weight of K.Br needed to make 200g of a 5% solution. 

8) Calculate the mass of solute that is needed to make 350mL of a O.lM solution of C2HsOH. 
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9) How many milliliters of a solution of 4.00 M KI are needed to prepare 250.0 mL of 0.760 M 
KP 

4~~,,_ · 4'00Cf) = (?s)(.1-66) 
~W\L- . o.04~t... XlliXJ ~ . 

10) How could you prepare 250 mL of 0.20 MN a Cl using only a solution of 1. 0 MN aCl and 
water? 

, o~-L 
Acids and Bases (Vocabulary: acid, base, conjugate acid, conjugate base, proton donor, proton 
acceptor, pH, acid-base theories, strong acid, weak acid, strong base, weak base, neutralization 
reaction, titration, acid/base nomenclature) 

1) Complete the table: 
Pro erties of Acids and Bases 

Acids Bases 

© I a.s k. So().\r 

® ~t+w/~~l~ 
~ 44> l-oduu_ l-( + i ~r\ ..s 

f'i\ Wet.~ 

CD ~sk b··++ey­
@ ~ c., t l<.I/ o n ~ f't\.tJ". / 

c\tS~ 

® ~~ t>t.l-1"' JJ~ 
@ t.\i-.o.~ .i-B 1kd 

~I).~ Cl> \ i ~mtA$' 
@ ch.~ A 'B 1ndi 

~ath Ct~ 

0 Vlhat is the difference between a strong and a weak acid? 

~~------, S~\.oY\~ Qc.'1J~ \\~irQ. B-. ~\~\..oAdeg~o-f 
rro;+ disceS~ d1s · ~ 14~ .J-~~. 

,,.....---r; ) What is the difference between a strong and a weak base? 

\)\lrlJ~ ~ ~tt-J 
10 
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4) Complete the table: 

Solution 
Identify as weak or strong 

acid or base 

HCOOH 

HBr 

HCl 

HF 

HI 

KOH 

NaOH 

5) Complete the table and answer the questions. 

Averao-e pH of Common Substances •,:;, 

Item Average pH Acid,Base, or 
Neutral 

Baking soda 8 I:> 
Coca-Cola 2 J4 ~ 
Coffee 5 , 
Dish detergent (hand washing) 6 I! 
Dishwasher detergent 12 (;1 
Lemon juice 2 ,,. 
Tide laundry detergent 11.5 p 
Vinegar 3 '1: 
Water, pure at 25°C 7 i~' 
Water, municipal I 7.5 1-=> 
Water, rain 5.5 ·~ 

Name 

./ What substance is the 
most acidic? 

t,...eW\b"' .)CA.ta 
C>~ 

./ What substance is the 
most basic? 

· t>;shwoJ~ 
~\,Q.~V\t-

6) What is the pH of a solution with a hydrogen ion concentration of 0.045 M? 

- I o~ t. . CAC) -:: J • .3.S-
7) What is the pH of a 2.54 x 10-3 M HCl solution? 

-3] ~a - lo~[~.~41x10 ~ ~·~1 
(;;.60)) I 

' 
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8) The pH of an unknown solution is 6.35. What is the hydrogen ion concentration of the ~ 

solution? ~ - 6. 3r-' 
£.H+1 = JtJ 4.4t )JD~ 

9) The pH of an unknown solution is 12.83. What is the hydrogen ion concentration of the 
solution? _ ,-,, f..} 

CJ~+):: ID • t.&.i ~w-'3#M 

10) Identify the conjugate base for the following: 

a) HCl b) H2S04 

C\ - #S04 _, /so -').. 
11) Identify the conjugate acid for the following: ~ 

a) NOf J-1 }){) °!; 
b) NH3 /l) /.J.~ r 

12) Label the acid, base, conjugate acid and conjugate base for the following: 

13) During a titration process, 35mL of 2.0M H2S04 neutralizes exactly 20.0mL ofNaOH. 
a) Predict the products 
b) Balance the equation 
c) Label the acid, base and salt 
d) Name the salt 
e) Calculate molarity of the base solution. 
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